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Using mobile social media and GIS in location-based research 
This paper presents new research methods that combine the use of location-
based, social media on mobile phones with geographic information systems 
(GIS) to explore connections between people, place and health. It discusses the 
feasibility, limitations, and benefits of using these methods, which enable real-
time, location-based, quantitative data to be collected on the recreation, 
consumption, and physical activity patterns of urban residents in Brisbane, 
Queensland. The study employs mechanisms already inherent in popular mobile 
social media applications (Facebook, Twitter and Foursquare) to collect this data. 
The research methods presented in this paper are innovative and potentially 
applicable to an increasing number of academic research areas, as well as to a 
growing range of service providers that benefit from monitoring consumer 
behaviour, and responding to emerging changes in these patterns and trends. The 
ability to both collect and map objective, real-time data about the consumption, 
leisure, recreation, and physical activity patterns amongst urban communities has 
direct implications for a range of research disciplines including media studies, 
advertising, health promotion, social marketing, public health inequalities, and 
urban design. 
 
Keywords: mobile social media; location-based services; GIS; health and place; 
new research methods 
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Introduction 
Mobile communication devices that connect people to the Internet continue to rapidly 
expand their share in the global economy. International Data Corporation (IDC 2011) 
predicts that by 2015, more United States internet users will access the internet through 
mobile devices than through PCs or other wireline devices. Google (2011) reports that 
37% of Australians already use smartphones, while more than 50% of the adult 
Australian population is expected to use smartphones by the end of 2011. One of the 
primary and most popular features of smartphones is their social media applications. 
Nielsen (2011) reports that 37% of social media users access social media applications 
such as Facebook and Twitter from their mobile phones. Popular mobile social media 
platforms such as Facebook (2011), Twitter (2011) and Foursquare (2011) also contain 
location-based features. This combination of social media with location-based services 
allows the creation of new capabilities and activities, with implications for a variety of 
users, service-providers, and researchers.  
Location-based services offer customised information or entertainment activities in 
relation to the users’ geographic location. Today, many mobile applications are based 
around location-based services (Apple 2011; Android market  2011). They cover a wide 
range of topics and interests including weather, traffic, maps, emergency services, 
shopping, business, entertainment, social networks (Grove 2010), and physical activity. 
In line with the increase in the use of smartphones, the number of location-based service 
users in the United States increased from 7% in 2010 (Zickuhr and Smith 2010) to 20% 
in 2011 (comScore 2011).  To date, research into location-based mobile applications 
have focussed on technological aspects of these devices (Wealands, Cartwright, and 
Miller 2004; Bellavista, Kupper, and Helal 2008), the use of the applications by 
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individuals (Lehrer, Constantiou, and Hess 2011), and the consequent business 
implications of use (Dhar and Varshney 2011). These studies collected location-based 
data generated automatically by mobile devices as a result of everyday activity 
conducted by the mobile device user. However, this study requested that the users 
record specific information about their activities that aligned with the research goals of 
this study, which was focussed on the health-behaviours and physical activity within 
young urban families. The researchers requested that participants log and describe their 
location-based activities via social media applications on their mobile phones as they 
went about their daily tasks; including their travel logistics, recreation, and 
consumption. We proactively used location-based services over social media 
applications as a tool for data selection, collection and analysis. As such, this paper 
outlines a new way of using location-based information from social media for research 
purposes, with implications for mobile service providers, marketers, advertisers, public 
health, health promotion, community education, and urban design.  
Traditionally, research methods that have involved the collection of location-based 
information included hand-written diaries, interviews, and one-off surveys or 
questionnaires. However, as public access to the internet rose, researchers began to 
move to online surveys to collect this type of data. Further, when mobile phones 
became ubiquitous, research utilised these devices by sending and receiving text 
messages (SMS) and by accessing mobile phone logs (Ben-Harush 2011). Yet, most 
mentioned methods still faced major limitations, including cost, time consuming tasks 
and data credibility especially in regarding to location reports. As such, the current 
study, which pilots a creative combination of mobile phone applications that connect 
social media, location-based services, Geographic Information Systems and mapping, is 
introduced here as a technologically innovative methodology, which we advocate as one 
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that responds to, and redresses some of these problems. Specifically, this paper 
introduces how these technological and geographical methods work by highlighting the 
collection and analysis of location-based data in a pilot study focussing on a particular 
aspect of public health. We were interested in addressing outstanding research questions 
in the health inequalities research about how and why different socioeconomic groups 
respond to, and engage with, urban environments in different ways, with implications 
for their health and well-being. 
This paper firstly describes in detail the mixed methods research design that was 
developed to answer some longstanding questions about people, place and physical 
activity. Secondly, it describes the mechanisms employed to collect the data needed to 
address these questions. Thirdly, it outlines how the data was retrieved from the mobile  
applications and stored for analysis. Fourthly, it illustrates how the data was able to be 
extracted for display on geographic information systems (GIS) such as Google Earth 
and Google Maps. Finally, the paper addresses the ethical considerations, complexities 
and some of the limitations inherent within this methodological innovation. The paper 
concludes by highlighting the significant benefits of the described research methods to 
future researchers and marketers. 
Research questions 
The location-based study presented in this paper addressed the research question of how 
mothers of primary school aged children engage with their local urban environments for 
the purposes of physical activity. It asked the question of whether the attributes of local 
places, or the characteristics and qualities of the local people, or a complex combination 
of both are driving trends in physical activity patterns. Importantly, we sought to expose 
the interface wherein data about health-related behaviours, meets data about the local 
Page 7 of 34 
 
environment. We sought to collect objective, geographically based data in real-time to 
unearth the locations and social contexts in which physical activity did, or did not get 
done by young urban families.  
 
We aimed to progress current methodologies to establish a way of giving ‘traction’ to 
data on health-related behaviours, by pinpointing the time, location, physical conditions, 
and the sociocultural context of these behaviours. We designed the study to elicit the 
extent to which the environment influences these behaviours, or to establish whether 
people pursue activities akin to their tastes and dispositions, regardless of the quality of 
the environment. Most importantly, we sought to find out whether or not activity 
categories and preferences followed class and/or geographic lines. 
Research design: a mixed-methods approach 
The research design included a combination of qualitative and quantitative research 
methods within a case-study methodology. The methodological triangulation inherent in 
this mixed-method, and the iterative approach to data collection and analysis, helped us 
to establish wider and more thorough examination of the research problem (Tashakkori 
and Teddlie 1998), while setting up a data base that would ultimately allow us to 
converge the results into a comprehensive argument that addressed the research 
questions more fully. We sought to gather quantitative, qualitative, and spatial data to 
provide a rich and detailed profile of not only patterns in local urban behaviour, but 
explanatory processes for these patterns, and the opportunity to display these on maps 
for use by town planners and urban designers. 
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Geographic location: an urban case-study in Brisbane, Australia 
The study was conducted within the Brisbane suburbs of Bardon and Inala, and their 
immediate surrounding/adjacent suburbs. Both areas have relatively high populations of 
families with children (ABS, 2011). These two suburbs score 1118.0 and 751.4 on the 
Socioeconomic Index for Area (SEIFA) measure respectively. Both defined as being 
situated in a Major Australian City and Highly Accessible within the two major index 
categories on the Accessibility/Remoteness Index of Australia 
(Accessibility/Remoteness Index of Australia  2010). 
These areas were chosen as ‘urban case studies’ wherein we could study the ways in 
which both demographic and area characteristics influence familial physical activity 
levels.  
Participation selection and recruitment 
Mothers of primary-school-aged children were recruited as the participants for this 
study. Mothers were chosen for this study as they tend to be responsible for the daily 
and weekly travel logistics within families and households, and for supervising the 
transport of children to their various destinations (ABS 2006, 2009) 
Participants were recruited via advertisements in local private and public school 
newsletters, as well as in the local newspapers. Single, married, and de facto mothers 
aged from 26 to 52 years old registered for the study. A total of 56 mothers started the 
study. All mothers who stayed with the study from the point of registration until the 
completion of the qualitative and geographic mapping interviews were completed 
received 70AUD as a reimbursement for their time. 
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Data collection methods 
Within the overarching methodology of the case study, a number of data collection 
phases were executed. The data collection phases differed at each level in terms of both 
the mechanisms used for collection, and the nature of the data being collected 
(quantitative, qualitative, and spatial). Table 1 outlines all data collection phases used in 
the study, of which, mobile methods are outlined in greater detail below. 
Table 1. Data collection phases 
Data Collection 
Mechanism 
Data Type Participant Details 
Online 
Background 
Survey (QUT Key 
Survey) 
Cross-sectional, quantitative data 
on demographics, household and 
neighbourhood characteristics, 
and physical activity levels. 
Mothers of primary-school-aged 
children from South-Western and 
Southern suburbs in Brisbane, 
Queensland. 
Bardon: n =33 
Inala: n =24 
Travel diaries over 
Mobile Social 
Media Platforms or 
online forms 
(Facebook Places, 
Twitter, or 
Foursquare) 
GIS spatial/mapping data and 
quantitative data on travel 
distances, destinations, activity 
categories, consumption 
categories, and family members 
involved. 
Mothers of primary-school-aged 
children from South-Western and 
Southern suburbs in Brisbane, 
Queensland. 
Bardon:  n = 30 
Inala:  n = 24 
Follow-Up Email 
(a) Open-ended 
questions  
Qualitative data about attitudes 
and barriers to physical activity 
within each household for 
individual family members and 
the family as a whole. 
Mothers of primary-school-aged 
children from South-Western and 
Southern suburbs in Brisbane, 
Queensland. 
Bardon: n = 29 
Inala: n = 22 
Follow-Up Email 
(b) - Table to 
complete  
GIS spatial /mapping data from 
the completion of tables 
regarding favourite parks, 
restaurants, walkways, bikeways, 
 Mothers of primary-school-aged 
children from South-Western and 
Southern suburbs in Brisbane, 
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Data Collection 
Mechanism 
Data Type Participant Details 
public swimming pools and 
sporting grounds. 
Queensland. 
Bardon: n = 29 
Inala: n = 22 
Mobile phone platforms 
Three mobile phone platforms were offered to participants in the study as mechanisms 
for location based reports over seven consecutive days: Facebook Places, Twitter, and 
Foursquare. All three mobile platforms are available via popular mobile devices, thus 
ensuring accessibility for most mobile-internet users.  In order to use one of these 
mobile options, participants had to have a mobile-internet device, a subscription to a 
mobile data plan which enabled reporting via mobile-internet applications, familiarity 
with the chosen mobile-internet platform, and an account at the chosen mobile platform.  
Participants also had the option to report their travel over online forms. 
Although three different mobile platforms were included in the study, the chosen mobile 
applications followed quite a similar reporting routine. Participants were asked to 
‘check-in’ via their chosen mobile-internet application at each of the locations they 
visited throughout the day (including their home), preferably at the time of arrival to the 
place, over a period of seven consecutive days. In addition to the act of checking-in, 
they were required to enter text that described their activity in each location, and the 
mode of transport used to arrive at the location.  
Obtaining data from mobile platforms: access and privacy 
During a phone call prior to the travel diaries stage, the researchers explained privacy 
implications and informed participants about sharing permissions. Participants were 
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also instructed to turn their location notification on over their mobile devices, while 
customising sharing options.  Following the phone call, participants received an email 
with privacy implications, and the control options information. 
Next, all participants were asked to approve continuous access to research related 
information (mainly personal details and location). A different procedure followed in 
each platform. Foursquare participants were asked to approve continuous access of the 
researchers to all data in their Foursquare account. Facebook participants were asked to 
approve continuous access of the researchers to both their check-ins data and a limited 
subset of their personal information (including name, user ID, profile picture, gender, 
networks, list of friends, and any other information shared with everyone). Access to 
this data has been revoked at the end of the study. See Figure 1 as an example of the 
online participants’ consent required to access mobile location-based data during the 
study period. Data was accessible via a dedicated suite of web applications developed 
by the QUT Faculty of Health IT support team. Twitter does not warrant these 
considerations, as it is a public communication mechanism. 
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Figure 1: Preliminary consent required by participants to access selected mobile data 
Facebook Places 
Facebook is the most popular social network platform worldwide with over 750 million 
active users (2011). Facebook is a social networking web-based platform, which allows 
individuals and groups to communicate with their friends while using a wide range of 
features and applications. Facebook is accessible via various immobile and mobile 
devices, as it is essentially a website. Importantly, Facebook enables the publishing and 
sharing of location-based information. This is a key feature in the described study, 
wherein users report their locations in real time over their mobile devices. In July 2011, 
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Facebook stated having over 250 million active mobile users worldwide who access 
Facebook through their mobile platform ‘Facebook Places’ (2011). 
In order to check-in via Facebook Places, users were required to login to Facebook via a 
mobile device. After choosing ‘nearby’ from the main menu, they click the ‘check-in’ 
button. A list of nearby places appears. They then selected the nearest location from the 
list, searched for a location, or clicked on ‘add a place’ by typing its name in the search 
box.  
Once a place or destination has been chosen, users add a description of their activity in 
that location, as well as adding the mode of transport they used to get there
1
. 
Participants then click the "check-in" button to post their visit as presented in Figure 2 
 
Figure 2: The Facebook Places check-in iPhone interface
2
 
                                               
1
 Participants were instructed to fill in as much information as possible when checking-in and 
especially - what were they doing at the place and how did they get there (their own car, public 
transport, walking, cycling, taxi, other). 
Picking up kids from school, 
by car – at Bardon Public 
School 
Location feature is on 
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Twitter 
Twitter is another popular social network platform. It is a free microblogging and 
messaging service, which brands itself as ‘a real-time information network’ (2011). 
Twitter’s most unique identifier is the restriction to ‘tweet’: that is to publish, posts of 
up to 140 characters in length. Twitter is accessible via immobile and mobile devices. In 
September 2011, Twitter announced 100 million active users
3
 worldwide (Twitter 
2011). Twenty six million of these users accessed the service also via mobile devices, 
while using mobile-internet applications or SMS applications (Twitter 2011). Twitter 
also offers a location identifier feature when ‘tweeting’ via immobile or mobile devices.  
In order to use the Twitter mobile platform in the study, participants were instructed to 
turn ‘location notification’ on throughout the period of the study. During that time, 
participants were requested to tweet once per each visited location, posting their activity 
in each destination and mode of transport used. As this data collection method is 
slightly different to Facebook and Foursquare, participants were asked to also mention 
the username @qutstudy
4
 in each location-based tweet. See a sample ‘tweet’ in Figure 
3. 
                                                                                                                                         
2
 Interface might differ between devices and different Facebook releases 
3
 Users who log in at least once a month. 
4
 @qutstudy is a twitter account created for the purpose of data retrieval of this study. More 
information about data retrieval in section 0. 
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Figure 3: The Location-Based Tweets Interface 
Foursquare 
Unlike Facebook and Twitter, Foursquare is primarily a location-based mobile platform. 
This positions Foursquare as the most relevant application for the research purposes. 
However, currently, it is less popular than the other two chosen platforms; hence makes 
it challenging to locate potential research participants who use it. In April 2011, 
Foursquare mentioned having over 10 million users worldwide (2011).  
The ‘check-in procedure’ for Foursquare is very similar to the Facebook Places routine. 
Participants were required to ‘check-in’ at every place they visited, including their own 
homes. They were asked to include a few words describing their activity in each 
location, and the mode of transport they used to get there. During the ‘check-in’ 
process, they had the option to choose not to share check-in information with friends 
(Figure 4). 
At the gym. Got here with my 
car @qutstudy. 
An indication for 
location notification on 
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Figure 4: The Foursquare Check-In Interface 
Follow-up questions and tables via email
5
 
Once participants had completed their travel diaries (via mobile platforms or the online 
surveys), they were given brief open-ended questions via email regarding the perceived 
importance of physical activity amongst their family members, the household and 
neighbourhood barriers to increasing their physical activity levels, and whether or not 
they were satisfied with the daily/weekly levels they were achieving. They were also 
given a table to complete regarding their two most frequented and favourite local places 
in the following categories: 
 Parks and Green Spaces/Reserves 
 Children’s Extra-Curricular Activities 
                                               
5
 Format of follow-up questions and tables in future studies are planned as online surveys. 
At Uni. Studying all day. Got 
here by bus. 
Explicit sharing 
customisation in 
each check-in 
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 Recreation and Leisure 
 Health and Physical Activity 
Participants answered these questions in written paragraphs, and completed the tables 
before returning via ‘reply’ email to the investigators.  
Data retrieval 
Three separate data-download applications were developed by the Faculty of Health IT 
team for the mobile methods (Facebook, Twitter and Foursquare). These applications 
were hosted on a restricted-access QUT web site. Each of the data collection methods 
involved a different data retrieval process. They are described in the following sections.  
Facebook and Foursquare 
In the case of Facebook and Foursquare, when a participant signed up, granting access 
to her Facebook or Foursquare account (Figure 1), the Facebook or Foursquare server 
generated a special access code (also known as an access token) which enabled the data-
download applications to subsequently access that participants’ Facebook or Foursquare 
account. The access tokens (along with the participant’s name and Facebook or 
Foursquare user ID) were stored in a secure database (Figure 5) on a QUT server during 
the sign-up process and were deleted at the end of the study: 
 
Figure 5: Participants’ sign up information stored on QUT server 
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All three mobile methods used exactly the same ‘check-in’ data. This included: user 
name and ID, latitude and longitude, message (free text entered by participant) and time 
created. Data retrieved is temporarily displayed on a dedicated data-download page 
within a web browser, and must be manually copied into a local spreadsheet or other 
file for permanent storage. Data format is tab-delimited text, which is suitable for 
copying and pasting directly into a Microsoft Excel spreadsheet. A visual representation 
of the data is also displayed on a Google Map within the same web page, as exhibited in 
Figure 6. 
Figure 6: Data retrieval over a dedicated web page (the foursquare sample) 
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Facebook and Foursquare follow a similar data retrieval process, as described above. 
Facebook currently allows download of up to 500 most recent ‘check-ins’ of each 
signed up participant, while Foursquare is limited to data regarding 250 ‘check-ins’. 
Twitter 
The Twitter data retrieval process is slightly different. Although the same information is 
retrieved and exhibited, the retrieval method is based on including the @qutstudy 
mention in each tweet. This allows retrieving the last 200 tweets which include the 
@qutstudy mention, as presented in Figure 7. No access permission is required from 
Twitter users, as Twitter is a public messages system. 
 
  
Figure 7: The web interface of twitter data 
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Visual representation of selected data 
Visual representation of selected data was defined as one of the major goals of this 
study. This allows spatial understanding of large amounts of data in a macro, 
geographically contextualised perspective. In this study, two different data sets were 
superimposed over Geographic Information Systems: travel diaries (via mobile social 
media ‘check-ins’ or online forms) and the follow up tables given to participants to fill-
in via email. 
Travel diaries data over Google Earth 
All data sources (Facebook, Foursquare, Twitter and the online forms) were 
consolidated into one study database. This data was then used to generate ‘tracking 
maps’ and pathways using the Google Earth application.  
Using an Excel macro, selected data from the study database was visually exhibited 
over a Google Earth satellite map (see Figure 8). The macro created a Keyhole Markup 
File (KML), a special XML file that Google Earth can use to display locations’ markers 
and lines. Selected check-ins/tweets/online updates were visually represented by marker 
points. Each user or activity category could be represented by a distinct marker, as 
exhibited in Figure 8. 
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Legend:  work  chauffeuring and accompanying children  physical activity 
Figure 8: Southern suburbs participants’ visited locations by three activity categories  
(full data includes 13 activity categories) 
Travel paths could also be visually tracked as exhibited in Figure 9.  
 
Figure 9: travel path of 11 of the research participants (Southern suburbs) 
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Additional possible visual reports include overall locations per user/per suburb/by socio 
economic characters, most visited locations, within/outside suburbs locations and more.  
Email follow-up questions over Google Maps 
Data collected from the follow-up questions and tables sent to participants via email 
have been superimposed over Google Maps, creating a visual representation of the 
collective favourite locations of participants, as presented in Figure 10. 
 
Figure 10: Visual representation of follow up questions over Google Maps – Western suburbs 
All reported locations have been marked within one Google Map. Location type has 
been indicated by an identifiable icon (such as: park, extracurricular activity, shopping, 
physical activity, restaurants and movies). Each location consisted of all written 
feedback detailed by participants: how many participants mentioned this location, what 
they do in the reported location, what they like about it and whether there are issues 
associated with this location. All feedback has been anonymised to eliminate privacy 
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concerns. The researched areas have been highlighted within the map allowing analysis 
of within and outside residential area locations. 
Ethical considerations and limitations 
These methodological innovations put forward a new way of unearthing objective, 
accurate, location-based data utilising commonly used, highly accessible mobile phone 
applications. They allow a thorough investigation of location-related human behaviours 
while using mixed and converged technology-based research methods. Nevertheless, 
these new methods are not without their own limitations and ethical considerations, 
including: accessibility, continual check-ins, privacy concerns, and potential costs. All 
of these limitations and considerations are discussed in detail below.  
Internet and mobile phone access 
The methodological design used in this study relies on participants owning mobile 
phones with an internet connection and knowledge about Facebook Places, Twitter, and 
Foursquare. While 67% of Australians do have access to a mobile-internet phone 
(Mackay and Weidlich 2010)  and 50% of all Australians have a Facebook account 
(Facebook Statistics by country  2011)– fewer members of the population use Twitter or 
Foursquare. However, given that these mobile phone applications are free to install and 
extremely easy to use, these applications could indeed be used on participants’ phones 
for the duration of data collection in much the same way as other methods that involve 
extra tools or measures to track human behavior, for example, pedometers, or even 
paper-based surveys or diaries. In other words, these are simply a technological version 
of previous methods used to find out where people go and what they do, with the added 
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benefit of using mechanisms within mobile phones to accurately track geographic 
location. 
Continuous mobile check-ins 
The current design of the study requires mobile participants to report their whereabouts 
in each of the locations they visit during one week. Participants might find it 
challenging to remember reporting each location. While they do have the option to 
complete missing data over an online form, this complicates data recording and 
consolidation processes. Therefore, it is suggested to consider assistive alert systems 
that will remind participants to fill in mobile reports. One option might be reminder text 
messages that will be sent a few times a day during the week of data collection. Another 
option is to ask participants to report their whereabouts only as a response to an alert 
text message sent by researchers. Participants might report less times a day, but most 
likely reporting rates will be higher. Both methods are worth exploring in follow-up 
studies. 
Privacy 
Location-based data is highly private information which requires awareness and 
attention from both ends – researchers as well as participants. Using public mobile 
applications as Facebook, Twitter and Foursquare potentially turns location-based data 
into public posts. There are clear and easy steps to follow in order to customise 
participants’ privacy settings. Nevertheless, this task is up to participants to complete. 
Some participants might find this customisation process complicated. They will require 
a close supervision and guidance. This customisation process is also one of the reasons 
for communicating with participants over the telephone prior to the travel diaries stage 
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along with relevant documentation that is sent to participants to ensure privacy 
awareness and protection. 
Location-based data might also lead to identifying particular participants and their 
whereabouts (where they live, work, exercise, pick children up from school). This 
should be acknowledged and data should be annonymised to ensure strict confidentiality 
of participants. 
Potential Costs 
Finally, using mobile devices to check-in involves costs. Though participants use their 
own mobile devices, they might need to pay for mobile phone use. The Australian 
mobile communication cost structure is most commonly based on monthly data 
packages that participants subscribe to regardless the study. Therefore, in most cases, no 
extra costs are involved. However, payment programs might change. Researchers are 
required to acknowledge this issue and address it accordingly, if required. This is one of 
the reasons to offer reimbursement to participants in this study. 
Benefits of utilising mobile social media platforms in research 
Benefits of using the suggested mobile research methods outnumber the limitations and 
ethical considerations detailed above. Among benefits are:  reinforcement of traditional 
qualitative and quantitative ‘self-report’ data with objective, digital data; cost effective 
research management; easy customisation of research; using participants’ personal 
devices as data collection tools; use of popular public applications; range of applications 
to chose from; automatic storage of data, and visual representation of data. Below is a 
summary of these key benefits in using the discussed methods. 
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Quantitative digital data replacing traditional data collection methods 
Previous studies aiming to capture the connection between people activities’ and 
geographic space have relied on participants’ responses regarding their locations, 
perceptions of their locations, and records of self-reported behaviours (for example: 
ABS 2011; Hong and Farley 2008; Day 2008; Leslie and Cerin 2008). This has led to 
issues such as low completion rates (of weekly time sheets, for example), constant 
testing of reliability and validity, and expensive data collection and data computing 
methods (face-to-face interviews, transcriptions, telephone surveys, mail-out surveys, 
data entry and cleaning, and issues around storage of hard-copies).  
The mobile methods described in this study collect accurate, objective data as a result of 
the capacity of these mobile platforms to accurately track records of the geographic 
location of the phone and its user. All three location-based mobile platforms record the 
exact latitude and longitude of the location of the mobile device – and therefore the 
study participant – at the time of ‘check-in’. This way, researchers can not only see 
where participants have been within their local environment, but at what time they went 
to these places, as well as gaining insight as to the reasons for travel to those 
destinations, and the family members involved in these activities. While the latter data 
on reasons for travel, activity type, family members involved, and mode of transport 
used to get there do not qualify as ‘objectively accurate’ data – they rely on free-text by 
participants - the distances travelled, the time travelled, and the locations reached do 
constitute objective data. These developments go some way to achieving a geographic 
contextualisation of human behaviour across a number of social, cultural, and economic 
categories. This allows an unearthing of new layers within people-place relationships 
that have not been previously revealed. Importantly, the data allows questions to be 
addressed around whether it is population groups or local environments that are the 
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stronger predictors of a range of behaviours that are important for public health, social 
marketing, social media studies, and urban design. 
Easy customisation, low costs, and environmentally friendly 
Social media applications such as Facebook, Twitter and Foursquare, which are generic 
and public, offer an accessible and free-of-charge platform, which requires only 
minimal customisation when collecting data for different and varied research topics. 
These mechanisms could be applied within a range of disciplines in combination with 
existing Geographic Information Systems to record and contextualise a range of 
behaviours. 
Mobile devices and internet-based research methods require only limited material 
resources. Researchers can collect large datasets within a small budget, which involves 
mainly the employment of a small research team. This entire study was conducted over 
an eight month period with one Research Assistant working part-time. Once the study is 
set up, the collection, storage, and backup of all data during the study is automatic. Data 
is recorded in a digital format, so no transfer or customisation actions are required prior 
to the data cleaning stage. Across all research stages, using these methods saved costs 
usually dedicated to employing research assistants to help with the data collection and 
entry. The environmental benefits inherent within this study are not negligible, as none 
of these methods are paper-based; nor do they require fuel or transportation. 
Automatic storage of data 
Data is stored automatically. Collected data was stored online on university servers (in 
the case of online forms) or the mobile applications’ servers (in the case of the mobile 
location-based services). In both cases, once participants give their consent, researchers 
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can freely and directly retrieve data from these servers. No access to participants’ 
personal devices is required. 
Personal and popular data collection devices 
This study is based on the employment of communication devices that participants 
already own and use. Therefore, no costs are involved with purchasing devices, or 
training participants to use them. The popular mobile phone applications used in this 
study are commonly and frequently used by participants in other contexts. This study 
uses the generic interface of each application, requiring participants to use each 
application in the same manner they use it in other contexts.  
Visualisation of data over maps 
Being able to superimpose location-based data over maps is a valuable benefit as it 
captures engagement with localities in a quick, straightforward and comprehensive 
fashion. Visual representation of data provides an immediate, realistic, concrete and 
vivid understanding of findings. The chosen applications for visualisation of findings: 
Google Maps and Google Earth, consist of many valuable features for location-based 
data analysis, including location notifications, paths visualisation and distance 
calculation. In addition, these applications enable data filtering by participants, defined 
geographical areas and type of activities. They also allow textual comments regarding 
each location, hence combining qualitative and quantitative data to enrich findings and 
address comprehensive conclusions. These applications are common, free and easy to 
operate. The process of data import from original datasets to these applications is quick, 
fluent and simple.   
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Conclusion 
The design and innovation outlined in this methodological paper was borne out of a 
need to capture more objective and accurate data about how people interact with places 
with implications for their health.  This design responds to long-held and widely-
acknowledged limitations in self-report data on a range of human health-related 
behaviours. The public health literature attending to the complex phenomena connecting 
people to place, and vice versa, has long been underpinned by both conceptual and 
methodological limitations (Sallis 2009; Leslie and Cerin 2008). While sophisticated 
multi-level analyses in combination with geographic information systems (GIS) have 
been developed to produce increasingly reliable findings, much of this data still relies 
on the matching of self-report, survey data with objective descriptions of the physical 
environment. While the survey measures for behaviours such as physical activity are 
becoming increasingly valid and reliable, and are also being matched with tools such as 
pedometers, there is still a paucity of devices that enable this type of data to be 
geographically, or indeed socially and culturally contextualized. That is to say, we do 
not know precisely where this exercise gets done. We remain unsure of the extent to 
which the local environment provides a suitable location for exercise to be undertaken 
for free in public spaces, or whether people are driving long distances, and paying high 
costs to join gyms. We do know that there are significant differences between 
socioeconomic groups – measured at both the individual and the area level – when it 
comes to physical activity (Adams et al. 2010; Day 2008; Dahmann et al. 2010), but we 
currently do not have data collection devices that directly and accurately connect 
physical activity to both people and geographic location. 
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The methods that we have devised for the purposes of this research allow the ever-
increasing use of mobile technologies and social media (IDC 2011; Google 2011; 
nielsen 2011) to be harnessed to unearth patterns in human logistics, travel, 
consumption, and activity. The popularity of social media websites such as Facebook, 
Twitter, and Foursquare, and their inherent capabilities to accurately capture latitude 
and longitude points regarding participant whereabouts has been combined here with 
‘free-texting’ about their activities in these locations, and modes of transport, and then 
superimposed onto sophisticated geographic information systems such as Google Earth 
and Google Maps. This process has consequently allowed us to see at a glance – via 
maps and the visual display of data - how urban populations are using their local 
environments with implications for their health. The implications for city councils, town 
planners, and urban designers are significant. 
 
Further, this data is then able to be analysed both quantitatively and qualitatively. We 
are currently undertaking the data analysis for this study, and will produce our findings 
in a range of health and social media journals. While the data analysis is being 
conducted using traditional techniques, the depth and breadth of data being collected is 
arguably quite new. Because we have been able to accurately collect distances travelled, 
time travelled, and type of destination reached, we can then connect this data with 
demographic data and self-reports regarding a range of measures on physical activity, 
use of public transport, and perceived mental and physical health. These new 
technologies allow us to ascertain accurate data on how different geographic and 
economic groups are interacting with their local environments, as well as whether 
different groups use the same environments in different ways. We can see from this data 
how much walking and cycling gets done by different demographics, and where this 
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gets done – remotely or locally. We can assess whether there are great distances in 
travel between different demographics, and whether they have differences in preferred 
destinations or activities. We can then match these with what is actually available to 
these groups to highlight whether its preference or access that is driving the patterns. 
Importantly, we can locate the mechanisms that are allowing higher socioeconomic 
groups to exercise more than their lower socioeconomic counterparts, and to 
contextualize ‘exercise’ in relation to all their other daily activity. Consequently, this 
methodological break-through redresses both conceptual gaps as well as gaps in 
substantive data. However, further research is needed to more adequately theorize about 
the mapping of the lives of different socioeconomic groups, and the relative role of 
physical activity within these complex and arguably diverse contexts. 
The limitations of our methodological innovation lie in older people and lower 
socioeconomic groups not having access to mobile devices, or the technical-literacy to 
use these applications. However, with the rapid infusion of mobile phones throughout 
the globe, we expect this limitation to be short-lived. We advocate the use of mobile 
devices, social media platforms, and visualisation applications such as Google Earth in 
advancing a vast range of disciplines that require knowledge about how place influences 
people, and vice versa, and especially within studies investigating adolescent and youth 
groups, due to the high technological literacy and shrinking digital divide within these 
age groups. Further research is needed to expand a study such as this one to a national-
level in order to draw conclusions about how the Australian terrain affects population 
health more broadly. 
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